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57 ABSTRACT 
Plunger sealing and lubricating apparatus for horizontal 
plunger pumps including a front sealing packing and the 
front half of a back sealing packing lubricated with 
water which is provided from the suction chamber and 
leaks from the front sealing packing. The back half of 
the back sealing being lubricated with oil provided by 
the oiling packing behind the back sealing packing. The 
back sealing packing acts as a water-tight barrier and 
makes such a wide frictional contact with the plunger to 
prevent water from leaking. Thus, resulting in the 
return of water to the suction chamber from a space 
between the front and back sealing packings through a 
passage connecting the space with the suction chamber. 
By the use of the apparatus, a secondary liquid line can 
be introduced to the suction side of the pump to which 
the main liquid line is connected. 

7 Claims, 3 Drawing Figures 
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4,093,240 1. 

PLUNGER SEALING AND LUBRICATING 
APPARATUS FOR PUMPS 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

The present invention relates to plunger sealing and 
lubricating apparatus for horizontal plunger pumps for 
use in power sprayers or the like, and more particularly 
to plunger sealing and lubricating apparatus of the type 
having a liquid passage extending from a void space 
between the front and back sealing packings to the 
suction chamber. 
The plunger pump is usually required to have sealing 

packings replaced when liquid leaks substantially out of 
the pump body. Otherwise the leaking liquid will stain 
the casing of the pump. If the liquid is odorous or toxic, 
additional problems are created. 
An apparatus for plunger pumps is in the prior art 

that comprises front and back sealing packings, a grease 
packing disposed therebetween, and a liquid passage 
extending from a space between the front and grease 
packings to the suction chamber, whereby liquid leak 
ing from the front packing returns to the suction cham 
ber through the passage. 
The apparatus as described above has disadvantages 

in that the grease is dispersed to enter the suction cham 
ber together with liquid. Another disadvantage is that 
the back sealing packing as a final barrier has the back 
ward portion insufficiently lubricated with the result 
that it wears and leaks develop soon through use. 

Pursuant to the present invention, there is provided a 
plunger sealing and lubricating apparatus for horizontal 
plunger pumps, which comprises a packing room pro 
vided for each plunger in the rear portion of the cylin 
der block. The room including forward and rearward 
portions and an annular groove therebetween, a pack 
ing retainer having the front portion thereof threadedly 
fitted in the rearward portion of the room and the back 
portion thereof projecting backwardly from the room, a 
front sealing packing disposed in the forward portion of 
the room, a back sealing packing disposed in the back 
portion of the retainer and having the front side adja 
cent an inner annular shoulder formed between the 
front and back portions of the retainer. Further an oil 
ing is positioned behind the back sealing packing in the 
back portion of the retainer, the oiling packing having a 
leg drawn down out of the retainer and immersed in oil 
in an oil-pan secured to the cylinder block, the retainer 
has a plurality of holes formed in the front portion for 
internal communication between the annular groove in 
the room and a space defined by the front and back 
sealing packings inside the retainer. In addition a pas 
sage is provided for internal communication between 
the annular groove and the suction chamber in the cyl 
inder head, and a conduit disposed in the passage be 
tween the cylinder block and the cylinder head. The 
plunger reciprocates horizontally through the front and 
back sealing and the oiling packings. The back sealing 
packing has such a wide frictional surface about the 
plunger to prevent the leaking of liquid. 
For this arrangement, the front sealing packing as 

well as the front half of the back sealing packing are 
sufficiently lubricated with liquid coming from the suc 
tion chamber and leaking from the front sealing pack 
ing. The back half of the back sealing packing is well 
lubricated with oil provided by the oiling packing be 
hind the back sealing packing. Oil is so separated from 
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2 
liquid as to be prevented from entering the suction 
chamber together with the liquid. Liquid is prevented 
from leaking out of the pump body by the wide surface 
about the plunger of the back sealing packing, thereby 
returning from the space between the front and back 
sealing packings to the suction chamber through the 
passage in the low pressure side. Therefore, the pack 
ings can be used for a longtime without a leakage prob 
lem. 
A preferred embodiment of the invention is provided 

in a pump having a plurality of plungers. The forward 
portion of the room is smaller in diameter than the 
rearward portion. The adjacent grooves are connected 
to each other through the respective channel formed in 
the cylinder block. An additional inlet port with a re 
movable plug is provided in the upper side of the cylin 
der and extends from the upper surface of the cylinder 
block to one of the channels. Thus, if necessary, a sec 
ondary liquid line can be introduced through the addi 
tional port to the suction side of the pump to which 
liquid is supplied from the main liquid line. 
In one convenient embodiment of the invention, the 

back sealing packing has a T-shaped cross section to 
make a wide frictional contact with the plunger. The 
oiling packing is formed in the shape of a key-hole with 
the leg drawn outwardly through one of the slits in the 
under side of the retainer. 

In general, it is a fact that the pump of the present 
invention provides improvements in pumping perfor 
mance due to liquid lubrication as liquid leaks from the 
sealing packing. This suggests that the inventive sealing 
and lubricating apparatus can increase pumping perfor 
12C, 

From the foregoing, it is an object of the present 
invention to provide an improved plunger sealing and 
lubricating apparatus for horizontal plunger pumps, in 
which the packings can be used for a long time without 
a leakage problem. 

It is another object of the invention to provide an 
improved plunger sealing and lubricating apparatus for 
horizontal plunger pumps, which can produce improve 
ments in pumping performance. 

It is still another object of the invention to provide an 
improved sealing and lubricating apparatus for horizon 
tal plunger pumps, in which a secondary liquid line can 
be connected to the main liquid line. 
The above and other objects and features of the in 

vention will appear more fully hereinafter from a con 
sideration of the following description taken in connec 
tion with the accompanying drawings wherein one 
example is illustrated by way of example. 
BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a side elevational view, partly in section, of 

the horizontal plunger pump provided with the appara 
tus of the invention; 

FIG. 2 is a somewhat enlarged sectional view taken 
along the line II-II in FIG. 1; and 
FIG. 3 is a somewhat enlarged view in section pass 

ing through the line III-III in FIG. 2. 
DETAILED DESCRIPTION OF THE 

PREFERRED EMBODIMENT 
As is shown in FIG. 1, the horizontal plunger pump 

for use in power sprayers has a cylinder block 1 secured 
to a crank case 2 which is fixedly mounted on a base 8. 
Three plungers 3, illustrated in FIG. 2, are disposed 
horizontally in parallel and slidably in the cylinder 
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block 1 and crank case 2. Each plunger 3 has its rear end 
threadedly fixed to the respective piston head 7 of a 
crank system in the crank case 2. A pulley 9 connected 
to the crank system is rotated by a prime mover such as 
an electric motor or gasoline engine (not shown), so 
that the crank system is caused to including the piston 
head 7 as well as the plunger 3. 
The cylinder block 1 is formed with three hollo 

cylindrical rooms 4 each coaxially surrounding the 
respective plunger 3. The room 4 has forward and rear 
ward portions 41 and 42 and an annular groove 11 
formed therebetween, the forward portion 41 smaller in 
diameter than the rearward portion 42. A front sealing 
packing 5 is disposed in the forward portion 41 and 
pushed by the front of a hollow cylindrical retainer 6. 
The retainer 6 has front and back portions 61 and 62 
coaxially surrounding the respective plunger 3, the 
front portion 61 being smaller in diameter than the back 
portion 62. The front portion 61 has the outer periphery 
threaded for fitting engagement with the threaded inner 
periphery of the rearward portion 42 of the room 4 and 
the back portion 62 projects rearwardly from the room 
4 of the cylinder block 1. 
A back sealing packing 21 is disposed coaxially in the 

back portion 62 to make a tight contact with an inner 
annular shoulder formed between the front and back 
portions 61 and 62. The back sealing packing 21 is T 
shaped in cross section with the narrow outer section 
backed up by a collar 18 which is fitted in the back 
portion 62 by the help of a snap ring 20. An oiling pack 
ing 19 in the form of a key-hole is disposed behind the 
back sealing packing 21. The leg of the oiling packing 
19 is drawn down outwardly through one of the slits in 
the under side of the retainer 6 and immersed in oil in an 
oil-pan 23 secured to the cylinder block. Oil is supplied 
to the oil-pan 23 through a bore 35 provided in the 
crank case 2. 
The retainer 6 has a plurality of holes 12 formed near 

the front end in the front portion 61 for internal commu 
nication between a void space 10 defined by the front 
and back sealing packings 5 and 21 inside the front 
portion 61 and the annular groove 11 in the room 4. 
There is a drain ring 30 mounted on the plunger 3 be 
hind the oiling packing 19. 
A cylinder head 25 is fixed to the front of the cylinder 

block 1 and formed with suction and exhaust chambers 
27 and 31. The suction and exhaust chambers 27 and 31 
are internally connected to a pumping space 36 through 
suction and exhaust valves 26 and 32, respectively. The 
front and back packings 5 and 21 have their center 
openings closely fitted on the plunger 3 for sealing and 
sliding engagement therewith. On the other hand, the 
oiling packing 19 has its center opening loosely fitted on 
the plunger 3 for oiling engagement therewith. 
As is shown in FIGS. 2 and 3, the cylinder block 1 

has two channels 14 formed between the adjacent annu 
lar grooves 11 for communication therebetween. An 
additional inlet port 16 with a removable plug 17 is 
provided in the cylinder block, extending from the 
upper surface of the cylinder block 1 to one of the chan 
nels 14. There is provided a horizontal passage 24 ex 
tending from the suction chamber 27 in the cylinder 
head 25 to one of the channels 14 in the cylinder block 
1 through a conduit 29 disposed as a bridge between the 
cylinder head 25 and the cylinder block 1. The conduit 
29 is equipped with both sealing packings 28 adjacent its 
opposite ends. It will be understood that in the low 
pressure side is a water circuit composed of void space 
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4. 
10, holes 12, annular groove 11, channel 14, additional 
inlet port 16 and horizontal passage 24 inclusive of 
conduit 29. 
The operation of the plunger pump as described 

above will now be explained. Upon starting of the prime 
mover, the crank system is driven to reciprocate the 
piston head 7 together with the plunger 3 through the 
front and back sealing packings 5 and 21 and oiling 
packing 19. Water enters the void space 10 from the 
suction chamber 27 through conduit 29, horizontal pas 
sage 24, channel 14, annular groove 11, and holes 12, so 
that the front sealing packing 5 and the front half of the 
back sealing packing 21 have their frictional surfaces 
over the plunger 3 well lubricated with water at all 
times. Water leaking from the front packing 5 lubricates 
the front sealing packing 5 also and the front half of the 
back sealing packing 21. On the other hand, the back 
sealing packing 21 has the back half lubricated suffi 
ciently with oil provided by the oiling packing 19 dis 
posed therebehind. Although the back sealing packing 
21 has a wide frictional surface on the plunger 3, it is 
well lubricated in front as well as in rear both with 
water and with oil, resulting in an endurable packing. 
Oil is arranged to lubricate the back packing 19 sepa 
rately from water and not to enter the suction chamber 
together with water. It will be understood that oil lubri 
cation is simple in maintenance in comparison with 
grease lubrication. 
The back sealing packing 21 as a water-tight barrier 

has such a wide frictional surface about the plunger 3 
such that water is prevented from leaking therefrom. 
The water returns from the space 10 to the suction 
chamber 27 through holes 12, annular groove 11, chan 
nel 14, horizontal passage 24 and conduit 29, in turns, 
which are all in the low pressure side. 
Upon removal of the plug 17, a secondary liquid line, 

for example chemicals, can be connected to the addi 
tional inlet port 16 from which it will be introduced to 
the suction chamber 27 through channel 14, horizontal 
passage 24, and conduit 29 in the low pressure side. 
Thus, chemicals supplied from the secondary line can 
easily be mixed and pumped with water supplied from 
the main liquid line. 

It should be understood that the foregoing disclosure 
relates only to a preferred embodiment of the invention, 
and that it is intended to cover all changes and modifica 
tions of the example of the invention herein chosen for 
the purpose of the disclosure which do not constitute 
departures from the spirit and scope of the invention set 
forth in the appended claims. 
What is claimed is: 
1. Plunger sealing and lubricating apparatus for hori 

Zontal plunger pumps provided with a crank case 
mounted on a base, a cylinder block fixed to the crank 
case, a cylinder head secured to the front of the cylinder 
block, and at least a plunger horizontally slidably dis 
posed in the cylinder block, which comprises a hollow 
cylindrical room formed coaxially with each plunger in 
the cylinder block, said room having forward and rear 
ward portions and an annular groove therebetween, a 
hollow cylindrical retainer having the front portion 
thereof threadedly fitted in the rearward portion of said 
room and the back portion projecting backwardly from 
said room, the front portion of said retainer being in 
diameter smaller than the back portion and forming an 
inner annular shoulder therebetween, a first sealing 
packing mounted in the forward portion of said room in 
front of said retainer, a second sealing packing mounted 
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in the backportion of said retainer and having the front 
side pressed against said shoulder, an oiling packing 
mounted behind said second sealing packing in the back 
portion of said retainer and having a leg portion drawn 
down out of said retainer and immersed in oil in an 
oil-pan secured to the cylinder block, said retainer hav 
ing a plurality of holes formed in the front portion for 
internal communication between a void space defined 
by said first and second sealing packings and said annu 
lar groove in said room, a liquid passage internally pro 
vided for communication between said groove in the 
cylinder block and a suction chamber in the cylinder 
head, a sealed conduit disposed in said liquid passage 
and bridging the joining between the cylinder block and 
the cylinder head. 

2. Apparatus according to claim 1, wherein the cylin 
der block has at least a channel formed between adja 
cent annular grooves for internal communication there 
between. 
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6 
3. Apparatus according to claim 2, wherein the cylin 

der block is provided with an additional inlet port hav 
ing a removable plug, said port extending vertically 
from the upper side of the cylinder block to one of said 
channels. 

4. Apparatus according to claim 3, wherein said liq 
uid passage horizontally extends from one of said chan 
nels to said suction chamber in the cylinder head. 

5. Apparatus according to claim 4, wherein the for 
ward portion of said room is smaller in diameter than 
the rearward portion thereof. 

6. Apparatus according to claim 1, wherein said sec 
ond sealing packing has such a wide frictional surface 
on the plunger that liquid is prevented from leaking 
therefrom. 

7. Apparatus according to claim 6, wherein said sec 
ond sealing packing has a T-shaped cross section and 
said oiling packing is key-hole-shaped. 

k . . . k. 


